Circular No. 6 - Measurement and Distribution of Irrigation Water by Winsor, L. M.
Utah State University 
DigitalCommons@USU 
UAES Circulars Agricultural Experiment Station 
5-1912 
Circular No. 6 - Measurement and Distribution of Irrigation Water 
L. M. Winsor 
Follow this and additional works at: https://digitalcommons.usu.edu/uaes_circulars 
 Part of the Agricultural Science Commons 
Recommended Citation 
Winsor, L. M., "Circular No. 6 - Measurement and Distribution of Irrigation Water" (1912). UAES Circulars. 
Paper 5. 
https://digitalcommons.usu.edu/uaes_circulars/5 
This Full Issue is brought to you for free and open access 
by the Agricultural Experiment Station at 
DigitalCommons@USU. It has been accepted for 
inclusion in UAES Circulars by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 
Utah Agricultural College 
. EXPERIMENT STATION 
CIRCULAR No'. 6 
EXTENSION DIVISION 
Me~surement · and Distribution of 
Irrigation Water 
By L. M. WINSOR 
MAY, 1912 
THE ARROW PRESS. 66 W. SECOND SOUTH, SA\,.T I..AKt 
Utah Agricultural 'Experiment Station 
BOARD OF TRUSTEES 
LORENZO N. STOHL .. . .. .... . : . . . . . . . . .. .. . .. . . . . . .. ... Brigham 
THOMAS SMART . . . . . . . . . . .. ... ... . . .. . . ... . ... . . . . . . . .. .. . Logan 
JOHN Q. ADAMS . . . ... .. . . . .. ... . . . .. . . . . .. .. . .. . . . . .. . . .. . Logan 
ELIZABETH C. McCUNE .. .. .. ... ..... . . . ... .. . . .. . . Salt Lake City 
J . W. N. WHITECOTTON . .... ... .. . . ' . . . ...... .. . . . .. . . . . .. Provo 
MATHONIHAH THOMAS .. . ..... ... . . . . ... . . .. .. .. Salt Lake City 
JOHN DERNI . . . . ... . . . .. ..... . .. .. . ... .... ... . .. .. .. Salt Lake City 
JOHN C. SHARP .. .. .. . . . .. .. .. .. . .. . .. . . . ... . ... . .. Salt Lake City 
J . A. HyDE . ...... . . ... .. . . ..... . . ..... .. . ... .. . ... . ... .... . . Nephi 
ANGUS T . WRIGHT . .. . ... . .... . ... . . .. . . . . .. . . . . .. .. . .. . . Ogden 
J . M. PETERSON ....... .. . . . ... . .. . . .. .. . .. . .. . .. . ....... Richfield 
C. S. TINGEY, Secretary of State, exofficio .. . . ' ... . . . Salt Lake City 
OFFICERS OF THE BOARD 
LORENZO N. STOHL . ....... .. ... ..... . . . .. . . . . .. ... . .. President 
ELIZABETH C. McCUNE .. . .... . . . .. .. ... . . . . . . .. . Vice President 
JOHN T. CAINE, JR .. . . .. .. . . ... . . Recording Secretary and Auditor 
JOHN L. COBURN .. . . . .... . ..... . . . . . .. . . ..... Financial Secretary 
ALLAN M. FLEMING . .. ... . . . . .. .... .. . . .. .... . ...... .. Treasurer 
EXPERIMENT STATION STAFF 
J. A. WIDTSOE, Ph. D ., President of the Colle~e 
E. D. BALL, Ph. D . .. .. .. .. ... . .. . . ..... . Director and Entomologist 
L: A. MERRILL, B. S .. . ... . . . Agronomist (in charge of Arid Farms) 
H. J. FREDERICK, D. V. l\I .. . . . . . . . . . . ... . . . . . . . . .... Veterinarian 
JOHN T. CAINE, III, M. S. A .. .. . ... .. . . . . . . .. Animal Husbandman 
ROBERT STEWART, Ph. D ....... .. . . . . .. . . .... .. . .. .. .. . Chemist 
E. G. TITUS, Sc. D ... .. . ... .. .. . . . .... .. . ...... .... . . Entomologist 
L. D . BA TCHE-LOR. Ph. D . .. .. . . . . .... . .. . .. .. .. . .. . Horticulturist 
G. M. TURPIN, B. S ..... .. . . .. .. . ' ... . . . . . . . ... . ... .... . Poultryman 
F. S. HARRIS, Ph. D . .. . . . . .. . .... .. ..... . . .. . . ... . ... . Agronomist 
F. L. WEST, Ph. D . . . . . ... .. . . . . . .. .. . . . . . .. . .... .. .. Meteorologist 
C. 'N!. JENSEN, Ph. D .• . . .. ' .. .. . . ... .. .. . . .. . .. . .. ~lant Pathologist 
J. E . GREAVES. Ph. D . ....... ... .. .. . .. . . . .. . . . . Associate Chemist 
W. E . CARROLL, M. S ... . .... " . . . . . . . Associate Animal Husbandman 
C. T. HIRST, B. S ... .. .. . . . . . . . . . ... . . . .. . ... . ... Assistant Chemist 
A. B. BALLANTYNE, B. S .. . . . . .. . .. . .. . . .. Assistant Horticulturist 
A. E. BOWMAN, B. S .. . .. .. .. . . . . . . . .. . ... .. . Assistant Agronomist 
L. M. WINSOR, B. S .. ..... . .... . . . . .. Assistant Irrigation Engineer 
F. FROERER, B. S . . . .. .. ....... . . . .. Assistant Animal Husbandman 
M. A. NELSON, B. S .. .. . . ...... .. ........ .. Assistant Entomologist 
W. L. QUAYLE. B. S . . . . . . . .. ...... . . . . . ....... .. Assistant Chemist 
WILLARD GARDNER .. .. .. ..... ... . .... ... . . . Clerk and Librarian 
IN CHARGE OF CO-OPERATIVE INVESTIGATION:S 
With U. S. Department of Agriculture 
W. W. McLAUGHLIN, B. S .. . . .. .. ... . . . . .. ... . Irrigation Engineer 
P. V. CARDON, B. S ... .. . ....... .. .. . .... . .. . . . . . . . .... Agronomist 
R. A. HART, B. A . . .. . .. . . .... .... . ........ . . ... Drainage Engineer 
Measurement and Distribution of 
Irrigation Water 
L. M. WINSOR 
This circular has · been prepared to meet the more urgent 
and immediate needs of the water user. The complications 
which usually arise in water ·measurement have been elimin-
ated to such an extent that anyone who will follow the 
few· simple instructions outlineq in the following pages can. 
learn to measure the - flow of irrigation streams under 
ordinary conditions. 
Engineers who have made a thorough study of · the 
subject are agreed that of the numerous methods of de-
termining the flow of streams, the use of the measuring 
"weir" is the most satisfactory ~way of obtaining an accurate 
measure of the volume of water flowing through an irriga-
tion canal or lateral. 
There are various types and forms -of weirs, all of which 
give more or less accurate results, but the Cippoletti Trape-
zoidal. weir with a knife edge on the up-stream face of the 
notch will, it is believed, serve the farmer to the best ad-
vantage, and with the greatest degree of safety. 
The r~ctangular weir, without end contractions, may be 
used to advantage under certain conditions, provided care is 
taken in the installation. In any case, the weir with a broad 
or thick crest is to be avoided; for when that form is used 
the farmer get~ into difficulty right away, and an engineer 
who understands the principles of water measurement would 
hav~ to be employed · to determine the discharge through 
uch a device. 
The material of this paper will be confined largely to 
a discussion of the Trapezoidal weir with complete end and 
bottom contractions, and with a sharp crest; and if the 
farmer or watermaster will foilow the dIrections relative to 
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its installation and use, he can rest assured that he is get-
ting results which are very nearly correct. 
The first thing to bear in mind is the fact that there 
is nothing difficult or complicated for the farmer in the 
use of this device. The complex problems have been worked 
out by experimenters who have made an extensive · study 
of the subject and their results are presented to us in a 
form which is easy to comprehend. Deductions from these 
results are compiled in the following pages, and they should 
be very easy to comprehend, and just as easy to follow out. 
The ability to solve long and complex problems is not at 
all necessary. There are tables covering weirs 0f various 
lengths. When the weir is installed properly, the observer 
has merely to determine the depth of the water in the pond 
above the weir and read directly from the table for his 
particular weir the discharge in cubic feet per second. His 
chief trouble comes in the proper installation of the weir. If 
he is going to get good results he must meet the require-
ments for the particular weir he is adopting. This is not 
. difficult; indeed it is very easy in most cases, especially 
for the weir discussed herein. 
There is one further precaution which must not be 
slighted. A weir will not remain in good working condition 
indefinitely without some attention. Sediment must not be 
allowed to deposit above the crest to such an extent that the 
channel up stream · is reduced in depth beyond the required 
limits, and moss and grass must not be allowed to collect 
and grow in such quantities that the free flow of the water 
is interfered with. These are points which are too often 
overlooked by the observer. 
REQUIREMENTS FOR THE CONSTRUCTION AND 
INSTALLATION OF THE CIPPOLETTI 
TRAPEZOIDAL" WEIR. 
A. Construction. 
1. Give the sides of the notch a slope of one unit 
horizontal to four units vertical, as indicated in fig. III. 
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2. Cut the notch with a bevel edge on the down-
stream face so that there will be a sharp edge up stream. 
Make the bevel at least 45 degrees, and more if the wall of 
the weir is thicker than two inches. 
3. Face the up-stream side of the notch with sheet 
iron strips as shown in figure II, and file the notch to a 
knife edge. When the weir is finished the up-stream face 
should be smooth. 
4. Make the weir board long enough so that when it 
is installed the distance from the end of the crest to the 
side of the canal bank up-stream (A, figure II), shall be at 
least three times the depth of the water (H, figure II), above 
the crest. Make the weir board deep enough so that the dis-
tance from the crest to the bottom of the channel shall be 
at least three times the depth of the water above the crest, 
i. e., B equals at least three times H in figure II. 
Fig. II. 
B. Installation. 
1. Ch'oose a position ih the channel where the approach 
. is straight and level. When the weir is set there should 
be a pond of comparatively still water above for at least 
50 feet for weirs of 6-foot crest or smaller, and 50 to 150 
feet for weirs , of 6 to 20-foot crest. The 'water should be 
quiet as it approaches the weir, and the filaments should 
be moving parallel to each other, and not be whirling in 
eddies or moving in cross-currents. To insure this condi- , 
tion is the reason for enlarging the channel above 'the weir. 
As the water approaches the weir it should always move 
slower than 6 inches per second. 
2. The up-stream' channel can be. a large pond, as shown 
MEASUREMENT AND DISTRIBUTION OF WATER 23 
in figure I, if it is convenient; but if it is small in cross-
section, it should . be uniform for 50 to 150 feet above. 
3. The weir should be placed directly across the chan-
nel, at right angles to the approach, in a vertical position, 
and with the crest on a level. 
4. Provision should be made for washing out the s.edi-
ment which will be deposited above. The weir can be made 
movable so that it can be lifted out of the channel, or it can 
be provided with small flush gates beneath the crest. 
5. The down-stream channel should have sufficient fall 
so that the water will be carried away without interfering 
with the flow through the weir. Always have free circula-
tion of air under the jet of water (C, figure II), as it 
pours through the notch; it does not matter how little or 
how. great the drop so long as this condition is maintained. 
6. For accurate measurement, the depth of the water ·on 
the crest should not be less than ' 3 inches and not greater 
than one-third the length of the crest. For large weirs, 
the depth should not exceed two to three feet. 
DEPTH OF NlOrrCH AiND LENGTH OF CREST. 
By the help of .the weir tables in the back of thi s 
pamphlet, the dimensions of the notch for a weir to meet 
a particular condition, can be determin~d very easily. Let 
it be required to construct a weir for a stream which 
varies between 4 and 25 second feet in volume. By refer-
ring to the table of discharge, we see that a weir 30 f~et 
long with the depth of s f8 inches will discharge 4 second 
feet, and at a depth of 19t:4 inches will discharge 25 second 
feet; also that a weir 10 feet .long at a depth of 3 inches 
will discharge 4.2 second feet, and at a depth of 9f8 inches , 
will discharge 25' second feet. It is also seen that if the 
weir were 120 feet long the depth for a 4 second foot dis-
charge would ·be only 2~ inches. This is too shallow for 
accurate measurement, therefore the limits for this par-
ticular weir lie between 30-foot crest, with a notch 19t:4 
inches deep, and a 10-foot crest with a notch 9f8 inches 
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deep. If there is slight fall, the latter should be chosen, and 
if there is plenty of fall, the former would be preferable. 
Any of the intermediate sizes can be used if desired. To 
insure safety, the depth of the notch is made a little greater 
than the greatest dep.th necessary to discharge the maxi-
mum flow of water. The weir should be designed with the 
idea of giving accurate measurement at low water time 
rather than at high water, because then is when most carefui . 
distribution i.s needed. For this reason a weir should always 
be put in which will carry a depth or head of more than 
three inches when the stream is · at its lowest level. 
MEASURING THE DEPTH. 
It will be seen by a glance. at figure II that the surface 
of the jet of water curves downward, commencing at E 
considerable distance back of the face of the weir at "F." 
Therefore, it is necessary to measure the head "H" up stream 
to still water. For this reason a peg is set somewhere 
between 5 and 15 feet up stream with its head on a level 
with the crest. The depth of water "H" is measured from 
the peg (P., fig. II). 
A special device called the "hook-gauge" is used for 
close determinations, but the rule or carpenter's square will 
give results close enough for ordinary purposes. 
TO DETERMINE THE DISCHARGE THROUGH THE 
CIPPOLETTI WEIR. 
Having determined the depth of the water and . know-
ing the length of the weir crest, the discharge is read 
directly from the weir table. For example, let us suppose 
that we have a 5-foot weir installed. If our measured 
depth is 3,% inches, we turn to the table and run down 
the column for depth in inches to 3,% , then run along hori-
zontally to the right to the column of discharge under the 
5-foot weir, and there we find 2.63 second feet as the dis-
charge. Again, suppose the depth on the same weir is 18 
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inches. We follow down the depth column as before to 18 
inches, then across under the 5-foot weir we read 30.92 sec-
ond feet as the discharge. If the depth is measured in 
hundredths of feet instead of inches, .tile operation is just 
the same, and the discharge for any length of weir is 
determined in a like manner. However, the table provides 
for weirs of 1, 10, 2, 20 , 3, 30 , 5, 70 , 10, 120, 18, and 
20-foot lengths . only; and if a weir is installed which is not 
included in this table the discharge can be readily determined 
from the table, because the discharge is directly proportional 
to the length of the crest. As an example: suppose a 6-foot 
weir is installed; the discharge will be just twice what it 
is for the 3-foot weir, six ti11feS what it is for the 1-foot 
weir, or 73 what it is for the 18-foot wei~ at the same depth 
or head. 
DIVISION OfF WATER. 
The ordinary method of dividing water is very crude 
and at the same time very inaccurate, being nothing more 
than a mere guess in most cases. This can but result in 
trouble during the entire irrigation season. When the farm er 
does make an attempt at installing some sort of divider. 
he usually adopts some device which only approaches l ac~ I, 
curacy, and one which is just as expensive to install as an 
accurate divider would be. 
The Cippoletti weir can be used as a divider by placing 
a sharp-edged partition below the weir to split the jet of 
water as it falls over the crest. Thus the weir serves not 
only to measure the flow, but also to distribute the wat~r 
equally along its crest, so that it can be divided accurately. 
The discharge through a Cippoletti weir is directly propor-
tional to its length. Therefore, if, for example, a stream is 
to be divided so that one-fifth is diverted and four-fifths 
goes on, and the weir is. five feet long, the divider will be 
plac~d just one foot .from one end o~ the weir crest-or 
in figure lIt let "A~ ' equal 5, then "B" equals 1. 
l1he partition or sharp edge ' of the divider Sh0111d be 
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placed just far enough below the crest so that there is al-
ways free circulation of air over the sharp edge of the split 
and under the jet of water. 
Fig. III. 
ADJUSTABLE DIVIDER. 
Som~times . it is desired to change the proportion of 
water whi<;h is to .be diverted from the main stream. In 
this case the divider should be .made adjustable~ The de-
vice set on top of the division wall at C and D, in figure 
III, illustrates one way by which this can be accomplished. 
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A contrivance arranged so that the entire partition moves 
is to be avoided. If the division is to be constant, the split 
or divider need not be made movable. In this case the 
construction is very simple. 
DIVERTING A CONSTANT QUANTITY OF WATER. 
In some cases it ' is desired to divert a constant volume 
of water from the main stream, regardless of the rise and 
fall in that stream. A considerable amount of designing 
has been done in this connection, but nothing has come to 
the ' writer's notice which is at all satisfactory. However; 
the Foote Module, designed by . Mr. A. D. Foote for the 
'. AUTOl1ATIC WEll? MODULE 
Uud /Or P;"r/inj a C~"'1Ianl Quantily 
01' Wale' 
Fig IV. 
measure of miner's inches, suggests a principle which 
may be used to advantage in ·connection with the weir. It 
is a very simple appliance, and yet will · give far better 
results than some of the more complicated mechanisms 
which various engineers have attempted to use to accom-
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plish the same purpose. Figure IV illustrates the general 
principle for constructing what we shall call the "Automatic 
Weir Module." 
The gates "A" and "B" regulate, to a certain extent, the 
'amount of water admitted into the diverting channel from 
the main stream. 
The crest of the weir at "L" is placed far enough below 
the crest of the spill-way "S" to provide for a certain 
discharge. The gates are .regulated so as to admit a little 
more water at "B" than is required for a certain discharge 
at " L." The surplus passes over the long spill-way at "S." 
Any rise and fall in the flow of the main stream is not 
felt materially at "L," because the fluctuation is taken 
care of . at "S." . 
The constancy of the discharge through "L" will depend 
upon the length of "S." As "S" is increased in length, the 
device is nl a.de ~ore sensitive, and hence more accurate. When 
"L" equals 2 feet and "S" equals 40 feet, the volume of water 
. flowing under "B" would have to increase 20 per cent to make 
an increase of 1 per cent at "L." Thus the ratio of 1 at "L" to 
20 at ".S" is ample for ordinary. purposes. This device can be 
used in canals where there is very little fall, providing there is 
sufficient fall in the lateral stream. It will be seen from figure 
IV, that the crest of the spill-way at "s" need not set more 
than two or three inches above the surface of the water in 
the main stream "W." As a result, it can be used with no 
loss of head in the main stream. This will solve the problem 
for many of the farmers who wish to measure water from a 
stream where the grade of the canal is too slight for the 
proper installation of a weir. When this device is used, the 
distance "X" from the weir board "L" to the end of the 
overflow "S," should never be less than 10 feet, and 16 
feet would be still better to Insure steady flow of water as 
it appToaches the weu". 
DIVISION BY ·TIME. 
The most accurate way to divide water is by the "Time 
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Method ." Where a canal is di~ided into many small streams 
in proportion to the shares held by each farm owner, there 
is always the chance for inaccuracy of division, especially 
where the ordinary methods are employed. On the other 
hand, if the small streams are combined into a few large 
streams, and each large stream covers a certain district, 
going in rotation from farm to farm, then the division 
among the various share-holders can be made accurately. 
The water is divided by time, and time division can be 
made absolute. "\iV hen the time or rotation system is em-
ployed, the laterals ·are usually kept in much better shape. 
With this system the divi ion from the main canal is made 
much more easy and much cheaper b.ecause fewer weirs 
or diversion gates are needed. When the water is confined 
to a few large treams, the loss through evaporation and 
percolation is greatly reduced. Then, again, a great deal 
more land can be irrigated by one good sized irrigation 
stream than by half a dozen garden streams such as each 
farm has by the individual stream method. 
When the time method is used, the turns come around 
to each farm' at regular intervals. The length of the period 
will vary with the conditions of the soil, the crops to be 
irrigated and so on. Under ordinary conditions, the period 
is about 70 days, though it may be twice that long in some 
sections, and it may vary during the season. At all events, 
it is advisable to make the period a little longer than a 
certain number of even days. For example, it is better to 
make the period between turns 70 days than 7 days, so that 
it does not come at the same day and hour each time. In 
this way each irrigator gets his portion of night and of 
Sunday irrigation. This system has every advantage over 
the individual distribution system. 
DEFINITIONS· AN.D lI(I NITS .WH,ICH WIL L BE OF 
ADVA N,TAGE T O T liE IRRIGATO'R. 
Second Foot.-The "miner's inch" i's a ' term which IS 
being discarded because of the many inconsistencies which 
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are associated with it. There is no excuse for using such 
a unit when we have one ' which conveys so much more 
information, and is so much easier to comprehend. The 
"Second Foot" does away with all the vagueness associated 
with the miner's inch, and gives us something concrete. By 
combining the second of time with the cubic foot of measure 
we get the term "second foot," which is used as the unit 
of measure for the flow of streams. When a stream is dis-
charging one cubic foot of water every second of time, there 
is a second foot flow. 
Acre Foot.-An acre foot of water means enough water 
to cover an acre to a depth of one foot, or a ' sheet of water 
over an acre one foot deep. "Acre Foot" is the unit used 
in speaking of the amount of water applied in the production 
oJ the crop, or of the duty of water. An acre inch is one-
twelfth of an acre foot. 
Second Foot and Acre Foot.-There is a dir~ct relation-
ship between the second foot and the acre foot, hence. if the 
farmer knows how to measure his" stream he can easily de-
termine how much water he is using per acre, and h~ 
can begin to use water with some degree of intelligence. 
A second foot stream discharges one acre inch per hour, 
one acre foot in 12 hours and two acre feet pet day. 
The average irrigation season in Utah runs from May 
1st to August 31st, or four months. 
A second foot stream discharges 240 acre feet in four 
months. 
DUTY OF WATER. 
In irrigation, the duty of water means the amount of 
water applied per acre in the production of a crop. A high 
duty means a small amount of water for a large amount of 
land, and a low duty means a large amount of water for . a 
small amount of land. In Utah there is a very low duty in 
most sections as compared with the duty in some of our 
sister states-California for example. In the citrus belt 
of California, the duty ranges between one second foot to 
200 acres and one second foot to 120 acres. In U1tah the 
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duty as allowed by the State engineer at the present time, 
is one second foot for each 70 acres, and many of the old 
water users have acquired rights to as high as one second 
foot to 20 acres, which means enough water to cover each' 
acre to a depth of 12 feet in four months, or 36 feet during 
the year. When we consider that 2,% acre feet is the maxi.-
mum needed in this state, in addition to the precip~tation, 
to produce a crop, if applied during the irrigation season, 
it is seen how extravagant we are in the use of water. 
A second foot stream will deliver 3.4 acre teet per 
acre to 70 acres between May 1st and August 31st. A 
second foot stream will deliver 2.4 acre feet per acre to 100 
acres between May 1st ~nd August 31st, and 2 ,acre feet per 
acre to 120 acres or 1.5 acre feet per acre to 160 acres in 
the same length of time. 
Irrigation Stream.-A second foot flow is- too small for 
an ordinary irrigation stream. Under average conditions, 
one man can handle from 2 to 5 second feet. Three to five 
acre inches is enough for a good irrigation. 
If the irrigation stream is 3 ?econd feet and if 4 acre 
inches is taken as a good irrigation" then-
3 second feet covers ~ acres 4 inches deep In 1 hour 
3 second feet covers 17.8 acres 4 inches deep in 24 hours 
3 second feet covers 125 acres 4 inches deep in 7 days' 
3 second feet covers 135 acres 4 inches deep in 7,% days 
Note.-The r eason for the 7lh day division is exI11ained in a previous 
paragraph under "Division by Time," 
If, then, 'the water from the main canal be divided into 
lateral streams of 3 second feet each, and if the water 
be taken in turns by the farmers under each lateral system, 
and it comes around to each farm every 7,% days, this 
means that 135 acres can be irrigated under ~ach system 
each period. If it is necessary to cover only ~ the land on 
each farm at anyone time, then each latetal stream of 3 
second feet can cover 540 acres and give each acre 4 good 
irrigations between May 1st and August 31st. , This means 
a duty of one second foot to 180 acres during the 4 months, 
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and allowing the water to waste during the other 8 months. 
Again, if we assume that 73 the land in each farm is irri-
gated each period of 70 days, then 400 acres of irrigable 
land can be included under each lateral system and each 
acre will receive 50 irrigations during the irrigation season 
of 4 months. In this case the duty of water is one second 
.foot to 135 acres. 
If we take the present duty of water as allowed by 
the State Engineer, or one second foot for 70 acres, this 
rneans that with lateral streams of 3 second feet, only 210 
acres are included under each lateral system. Furthermore, 
this means that two-thirds of the land in each farm can be 
irrigated every 70 days, or that all the land on every farm 
. can be irrigated every 11 % days, and that each acre can 
receive over 10 good irrigations during the 4 lTIonths time, 
or a 'total of 3.4 acre feet during the 'irrigation season. 
When we consider that the irrigation season usually 
extends from April 16th to September 15th (5 months), we 
see again that our present duty of water is very extravagant. 
Of the factors which have played such an important part 
in the development of the great West and Southwest, irriga-
tion has been in the front rank. In a like manner, the future 
development of this state will depend very largely upon 
the proper conservation of its available water. 
If the state is to grow the communities 111:ust grow. If 
the communities ~re to grow, the farmers must become better 
farmers. One way to become a better farmer is to become 
a better irrigator. To become a better irrigator, .the careless 
methods of the past 65 years must gradually be abandoned 
for the more careful. methods of the present. The water 
must first be prevented from wasting, by evaporation and 
by leaching, or percolating from the channels; Second, it 
must be measured and distributed accurately to the differ-
ent irrigators; and Third, it must be used econom'ically when 
it reaches the farm. -
The accomplishment of these things will result .not .only 
i.n gain for the individuals, but also in the developm~nt of 
a bigger and better state. 
DISCHARGE OVER CIPPOLETTI'S TRAPEZOIDAL WEIR. 
For Various Lengths and Depths. Formula: Q=3.32/ S LH~ 
Head"H"on 
Crest 
Measured to 
Still Water 
Discharge in Cubic Feet per Second 
Length of Weir Crest in Feet 
In I In feet inches 
.01 
.02 
.03 
.04 
.0.5 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.13 
.14 
.15 
.16 
.17 
.18 
.19 
.20 / 
.21 \ 
.22 
.23 1 
.24 
.25 
.26 
.27 
.28 \ 
.29 
.30 1 
.31 
.32 
.33 
.34 
.35 
1 
.36 I 
.37 
.
38
1 39 
.40 
I 
.41 I 
.42 \ 
.43 
.44 I 
.45 , 
I 
.46 \ 
.47 
.48 I 
.49 I 
.50 I 
.003 .01 · .01 
.010 .01 .02 
.018 .03 .04 
.027 .04 .06 
.038 .06 I .08 
.050 .07 
.062 .09 
.076 .11 
.091 .14 
.107 .16 
.1231 .18 
.140 · .21 
.158 .24 
.176 .26 
.196 .29 
.10 
.12 
.15 
.18 
.21 
.25 
.28 
.32 
.35 
.39 
1~ .216 .32 \ .43 
2 .236 .35 .47 
~ .257 .39 \ .51 
Y<i .279 .42 .56 
Ysl .301 .45 I .60 
.01 
.02 
.04 
.07 
.09 
I 
.12 
.16 
.19 
.23 
.27 
I 
.31 
.35 
.39 
.44 
.49 
.54 
.59 
.64 
.70 
.75 
1 
.01 .01 .01 .02 .02 .03 .04 I .05 
.03 .03 .04 .05 .07 .10 .12 .14 
.05 .06 .07 .09 .13 .18 .22 1 .26 
.08 .09 .11 .13 .20 .27 .34 .40 
.11 .13 .15 .19 .28 .38 .47 .56 
.15 .17 .20 .25 .37 .49 I .62 1 .74 
.19 .22 .25 .31 .47 .62 1 .78 .94 
.23 .27 .30 .38 .57 .76 .95 1.14 
.27 .32 .36 .45 .68 .91 \ 1.14 1.36 
.32 1 .37 .43 .53 .80 / 1.06 1.33 1.60 
.37 .43 .49 .61 .92 1.23 1.54 ' 1.84 
.42 .49 .56 .70 1.05 1.40 1.75 2.10 
.47 .55 .63 .79 1.18 1.58 1.97 2.37 
.53 .62 .71 .88 1.32 1.76 2.20 2.65 
.59 .68 .78 .98 1.47 1.96 2.44 2.93 
.65 .75 .86 1.08 1.62 2.15 2.69 / 3.23 
.71 .83 .94 1.18 1.77 2.36 2.95 ! 3.54 
.77 .90 1.03 1.29 1.93 2.57 3.21 1 3.86 
.84 .98 1.12 1.39 2.09 2.79 3.49 4.18 
.90 1.05 1.20 1.51 2.26 3.01 3.76 4.52 
I I I , I 
2%1 .3241 .49 .65 1 .81 .97 1.13 1.30 1.62 2.43 3.24 
% .347 .52 .69 .87 1.04 1.22 1.39 1.74 2.61 \ 3.47 
;li .371 .56 .74 .93 1.11 1.30 1.49 1.86 2.79 3.71 
3 ~1 .3961 .59 .79 I .99 1.19 1.39 1.58 1.98 2.97 I 3.96 
4.05 \ 4.86 
4.34 5.21 
4.64 5.57 
4.95 5.94 
5.26 6.31 
.4211 .63 I .84 1.05 I 1.26 I 1.47 1.68 2.10 3.16 I 4.21 
I I I I I I 3~ .4461 .67 I .89 \ 1.12 1.34 1.56 1.79 2.23 3.35 4.46 5.58 1 6.70 
Y<i .472 .71 .94 1.18 1.42 1.65 1.89 2.36 3.54 4.72 5.90 7.09 
Ys .499 .75 I 1.00 1 1.25 1.50 1 1.75 2.00 2.49 3.74 4.99 I 6.24 7.48 
% .5261 .79 I 1.05 1.31 1.58 1.84 2.10 2.63 3.94 5.26 1 6.57 I 7.89 
% .553/ .83 1 1.11 1 1.38 1.66 / 1.94 2.21 '2.77 4.15 5.53 6.92 , 8.30 
3~ . . .. .. \ .87 1 1.16 \ 1.45 1 1.74 1 2.03 2.32 2.91 I 4.36 5:81 1 7.26 , 8.72 ~ . . . . . . .91 1.22 1.52 1.83 2.13 2.44 3.05 I 4.57 6.09 7.62 I 9.14 
4 .... " 1 .96 ' 1.28 I 1.60 1.91 2.23 2.55 3.19 1 4.79 6.38 7.98 I 9.57 %/. .. . .. 1.00 1 1.33 1 1.67 \ 2.00 \ 2.34 2.67 3.34 5.01 6.67 8.34 110.01 
Y<i .. . . . . 1.05 1.39 I 1.74 2.09 2.44 2.79 3.49 5.23 6.97 8.71 10.46 
. 1 I ' I 1 . I 1 I. 
4YsI·· ·· . . 1 1.09 1 1.45 1 1.82 2.18 1 2.56 2.91 1 3.64 5.45 I 7.27 1 9.09 10.91 % ... . .. 1.14 1.52 1.89 2.27 2.65 3.03 3.79 5.68 7.58 9.47 11.37 
Is- ... . .. 1.18 1.58 1.97 2.37 2.76 I 3.15 3.94 5.91 7.89 9.86 H.83 %\ ... ... \ 1.23 \ .1.64 2.0.5 2.46 1 2.87 3.28 1 4.10 6.15 8.20 110.25 12.30 ~i ..... . 1.28 1.70 2.13 2.56 2.98 I 3.41 4.26 / 6.39 8.52 10.65 12.78 
I I I I 4~ . . .. .. 1.33 1 1.77 I 2.21 I 2.65 I 3.09 3.54 1 4.42 6.63 8.84 11.05 13.26 
5 ... . .. 1.37 1.83 2.29 2.75 3.21 3.67 4.58 6.87 I 9.16 11.46 13.75 
~ . ... . , 1.42 1 1.90 I 2.37 2.85 I 3.32 3.80 4.75 7.12 1 9.49 11.87 14.24 
. Y<i .... .. 1.47 I 1.97 2.46 2.95 1 3.44 3.93 4.91 7.37 ' 9.83 12.28 14.74 
Ys . ..... / 1.:52 1 2.03 I 2.55 3 .. 05 I 3.56 1 4.07 5.08 1 7.62 110.16 12.70 15.24 
5%1 ... . .. 1.58 2.10 I, 2.63 3.15 1 3.68 4.20 5.25 7.88 \10.50 113.13 115.76 
% .. . . .. 1.63 I 2.17 I 2.71 3.25 1 3.80 4.34 5.42
J 
8.14 110.85 13.56 116.27 
~ .... . . 1.68 2.24 I 2.80 3.36 3.92 4.48 5.60 8.40 111.20 114.00 116.79 
:%1 '.' . .. 1.73 1 2.31 I 2.89 3.46 4.04 4.62 5.77 8.66 11.55 14.43 17.32 
6 .. .. _._.1_1.72. 2.3§ I 2.98 _3.57 I 4.17 ~.76 5.95 _8.93 11.90 14.88 17.85 
DISCHARGE OVER CIPPOLETTI'S TRAPEZOIPAL WEIR-Cont'd. 
For Various Lengths and Depths . Formula: Q=3.32/ S LH~ 
. -
Head " H" on Discharge in Cubic Feet per Second Orest 
Measured to Length of Weir Crest in Feet Still Water 
In 1 In feet Incbes 1~ I 21 2~ I 3 I 3~ I 4 I 51 7~ I 10 112~ I 15 I 18 
1 1 1 1 1 1 1 1 1 
.51 6% 1.84 2.45 3.07 3068
1 
4.29 4.90 6013
1 
9.20 12.26 15.33 18039122007 
.52 % 1.89 2.52 3.16 3.79 4.42 5.05 6.31 9.47 12.62 15.78 18.94 22.72 
.53 ~ 1.95 2.60 3.25 3.90 4.55 5.20 6.50 9.74 12.99 16.24 19.49 23.38 
.54 ~ 2.00 . 2.67 3.34 4.01 4.68 5.34 6.68 10.02 13.36 16.70 20004124005 
.55 % 2.06 2.75 3.43 . 4.12 5.81 5.49 6.87 10.30 13.73 17.17 20.60 24.72 
.56 6% 2.12 2.82 3.53 4.23 4.94 5.64 7.05 10.58 14.11 17.64 21.16 25.40 
.57 :% 2.17 2.90 3.62 4.35 5.07 5.80 7.24 10.87 14.49 18.11 21.73\ 26.08 
.58 7 2.23 2.97 3.72 4.46 5.20 5.95 7.44 11.15 14.87 18.59 22.31 26.77 
.59 % 2.29 3.05 3.81 4.581 5.34 6.10 7.63 11.441 15.26 19.07 22.89\ 27:46 
.60 % 2.35 3.13 3.91 4.69 5.48 6.26 7.82 11.74 15.65 19.56\ 23.47 28.16 
.61 7~ ...... 3.21 4.01 4.81 5.61 6.421 8.02 12.03 16.04 20.051 240061 28087 
.62 0 • •••• 0 3.29 4.11 4.93 5.75 6.57 8.22 12.33 16.44 20.54 24.65 29.58 
.63 
-h- ...... 3.37 4.21 5.05 5.89 6.73 8.42 12.63 16.83 21.04 25.25 30.30 
.64 % ..... . 3.45 4.31 5.17 6.03 6.89 8.62 12.93 17.24 21.55 25.861 31.03 
. 65 % .. . ... 3.53 4.41 5.29 6.18 7.06 8.82 13.23 17.64 22.05 26.46 1 31.76 
I 
.66 7:% ...... 3.61 4.51 5.42 6.32 7.22 9.03 13.54 18.05 22.56f 27.081 32.49 
. 67 8 .. .. .. 3.69 4.62 5.54 6.46 7.39 9.23 13.85 18.46 23.08 27.701 33.23 
.68 % ...... 3.78 4.72 5.66 6.61 7.55 9.44 14.16 18.88 23".60 28.32! 33.98 
. 69 % .. .... 3.86 4.82 5.79 6.75 7.72 9.65 14.47 19.30 24.12 28.94/ 34.73 
. 70 ~ ...... 3.94 4.93 5.92 6.90 7.89 9.86 14.79 19.72 24.65 29.58 35.49 
1 
.71 80 .. .... 4.03 5.04 6.04 7.05 8.06 10.07 15.11 20.14 25.18 30.21 t 36.25 
.72 % ...... 4.11 5.14 6.17 7.20 . 8.23 10.28 15.43 20.57 25.71 30.85.l 37.03 
. 73 % .... . . 4.20 5.25 6.30 7.35 8.40 10.50 . 15.75 21.00 26.25 31.50\ 37.80 
.74 :% ...... 4.29 5.36 6.43 7.50 8.57 10.72 16.07 21.43 26.79 32.15 38.58 
. 75 9 .. .... 4.37 5.47 6.56 7.65 8.75 10.93 16.40 21.87 27.33 32.801 39.36 
I 
.76 9% .. .... 4.46 5.58 6.69 7.81 8.92 11.15 16.73 22.31 27.88 33.46 40.15 
. 77 % .... .. 4.55 5.69 6.82 7.96 9.10 11.37 17.06 22.75 28.43 34.12 40.95 
.78 ~ .. .... 4.64 5.80 6.96 8.12 9.28 11.60 17.39 23.19 28.99 34.79 41.75 
.79 0 ....... 4.73 5.91 7.09 8.27 9.46 11.82 17.73 23.64 29.55 35.46 42.55 
.80 % ...... 4.82 6.02 7.23 8.43 9.64 12.05 18.07 24.09 30.11 36.13 43.36 
" ! 
.81 9% .. .... 4.91 6.14 7.36 8.59 9.82 12.27 18.41 24.54 30.68 36.811 44.18 
.82 1 :% ...... 5.00 6.25 7.50 8.75 10.00 12.50 18.75 25.00 31.25 37.501 45.00 
. 83 1 10 .. . .. , 5.09 6.36 7.64 8.91 10.18 12.73 19.09 25.46 31.82 38.19 45.82 
.84 1 % .. .. .. 5.18 6.48 7.78 9.07 10.37 12.96 19.44 25.92 32.40 38.881 46.65 
.85 % ... . . . 5.28 6.60 7.92 9.23 10.55 13.19 19.79 26.38 32.98 39.57 47.49 
6.71 
1 
086
1 
10~ •• • • '0 5.37 8.06 9.40 10.74 13.43 20.14 26.85 33.56 . 40.281 48.33 
.87 0 ...... 5.46 6.83 8.20 9.56 10.93 13.66 20.49 27.32 34.15 40.97 49.18 
.88 1 -h- . 0_ ••• 5.56 6.95 8.34 9.73 11.12 13.90 20.84 27.79 34074 41.691 50003 
.89 1 % ...... 5.65 7.07 8.48 9.89 1i.31 14.13 21.20 28.27 35.33 42.40 50.88 
.90 % ...... 5.75 7.19 8.621 10.06 11.50 14.37 21.56 28.75 35.931 43.12, 51.74 
1 
.91 10:% ...... .... .. 7.31 8.77 10.23 11.69 14.61 21.92 29.23 36.53 430841 52061 
.92 11 .0 •• • • .. . .. . 7.43 8.91 10.40 11.88 14.85 22.28 29.71 37.14 44.56 53.48 
.93 % ... . .. ... . .. 7.55 9.06 10.57 1i08 15.10 22.65 30.19 37.74 45.29 54.35 
.94 % ...... ... . . . 7.671 9.20 10.74 12.27 15.34 23.01 30.68 38.35 46.021 55.23 
.95 ~ .... .. ... .. . 7.79 9.35 10.91 12.47 15.59 23.38 31.17 38.97 46.761 56.11 
.96 11 0 ...... .... .. 7092\ 90501 11.08 12.67 15.83 23.75 31.67 39.58 47.501 57.00 
.97 % ...... .... .. 8.04 9.65 11.26 12.87 16.08 24.12 32.16 40.20 48.24
J 
57.89 
.98 % ..... . ..... . 8.1:1 9080 11.43 13.06 16.33 24.49 32.66 40.83 48.99 58.79 
.99 :% 8.29 9.95 11.61 13.27 16.58 24.87 33.16 41.45 49.7i/. 59.69 ...... ..... . 
8.42 1O.1JI 11.78 1.00 12 ...... ..... . 13.47 16.83 25.25 33.67 42.08 ' 50.50 ' 6O.6\J 
DISCHARGE OVER CIPPOLETTI'S TRAPEZOIDAL WEIR-Cont'd. 
For Various Lengths and Depths. Formula: Q=3.32/s LH~ 
Hea8r';~" on Discharge in Cubic Feet per Second 
Mit~~U¥~t~~ Length of Weir Crest in Feet 
f~~t I in~~es l-2%-2 -'-1- 3 -r-1-3 %-2 -'--1 4 -'1- - 5----.1- 7-%-2 -1'-- 1-0 --'1- 1-2 %-2 --'--1- 1-5 -'-1 -18------.-1- 2-0-
1.01 
1.02 
1.03 
1.04 
1.05 
1.06 
1.07 
1.08 
1.09 
1.10 
1.11 
1.12 
1.13 
1.14 
1.15 
1 1 ,I I 1 1 1 1 
12% 8.54 10 .25 11.961 13.67 17.09 25.63 34.17 42.72 
~ 8.67 10.40 12.14 13 .87 17.34 26.01 34.68 43.35 
~ 8 .80 10.56 12 .32 14.08 17.60 26.39 .35.19 43.99 
o 8.93 10.71 12.501 14.28 17.85 26 .78 35.71 44.63 
~ 9.06 10.87 12.68 14.49 18.11 27.1736.22 45.28 
1 . I . 
I 
51.261 61.51 68.35 
52.02 62.43 69.36 
52.79 63.35 70.39 
53. 56 64 .27 71.41 
54.33 65.20 72.45 
12Y<i 9.19 11.02 12.861 14.70 18 .37 27 . 56 36 .74 45.9355.11 66.14 73.48 
·u 9 .3211.1813.04 14.9118 .6327.9537 .26 46.58 55.89 67 .07 74.53 
13 9.45 11.34 13 .23 15 . 11 18.89 28.34 37 .79 47.23 56.68 68 .02 75.57 
% 9.58 11.49 13.411 15.33 19.16 28 .73 38 .31 47.89 57.47 68 .96 76.62 
~ 9.71 11.65 13.591 15.54 19.42 29.13 38 .84 48 .55 58.26 69.91 77.68 
1 1 1 1 13~ 9.84 11 .81 13 .781 15.75 19 .69 29.53 
% 9.98 11.97 13.971 15 .. 96 19.95 29.93 
-fi- 10.11 12.13 14 . 151 16.18 20 .22 30 .33 
~ 10.24 12.29 14.34: 16. 39 20.49 30 .73 
Y<il 10.38 12.46 14.531 16.61 20.79 31.14 
1 1 1 
39.37 49.21 59.06 70.87 78.74 
39.90 49 .88 59.86 71.83 79.81 
40.44 50.55 60.66 72.79 80.88 
40.98 51.22 61.47 73.76 81.96 
41.52 51.90 62.28 74.73 83.04 
1.16 13U 10.52 12.62 14.72/ 16.82/ 21.03 31.55 42.06 52. 58 63.09 75.71 84.12 
1.17 14 10. 65 12.78 14.91 17 .04 21.30 31.96 42 .61 53.26 63.91 76 .69 85.21 
1.18 % 10.79 12.95 15.101 17. 261 21.58 32.37 42.15 53 .94 64 .73 77.68 86.31 
1.191 ~ 10 .93 13.11 15.30 17.48 21.8532 .78 43.70 54 .63 65.56 78.67 87.41 
1. 20 ~l l1.06 13.28 15.49 17.70 22 .1333.19 44 .26 55.32 66.38 79 .66 88.51 
I 1 1 1 I 1 1 
1.21 
1.22 
1. 23 
1.24 
1.25 
14% ...... 13.44 15.681 17.92 22.41 33. 61 44.81 56.01 67 .221 80.66 89 .62 
~ . ..... 13.61 15 .881 18.15 22.68 34.03 45 .37 56 .71 68.05 81.66 90.73 
Y<i .... . . 13 .78 16.071 18 .37 22 .96 34.44 45.93 57.41 68 .89 82.67 91.85 
U .. . . .. 13.95 16.271 18.59 23.24 34. 87 46.49 58.11 69 .731 83 .68/ 92.97 
15 ..... . 14 .12 16.471 18.82 23.53 35.29 47.05 58.81 70 . 58 84. 69 94.10 
1 1 I 1 
1.26 15% ... . .. 14 .281 16 .671 19 .05 23 .81 35.71 47 .621 59 .. 52 .71.421 85.71 95.23 
'1.27 ~ ...... 14.46 16.861 19 .27 24.09 36.14 48.18 60.23 72.28 86 .74 96 .37 
1.28 ~ ...... 14.63 17.061 19.50 24.38 36 .57 48 .75 60.94 73 . 13 87.76 97.51 
1.29 0 ...... 14.80/ 17.26/ 19.73 24.66 37.00 49.33 61.66 73 .99 88.79 98.65 
1.30 ~ ...... 14.97 17.47 19.96 24.95 37.43 49.90 62.38 74.85 89 .821 99.80 
I I 1 
1.31 15 Y<i ...... 15.14 17.671 20 . 19 25 .24 37.86 50.48 63.10 75.721 90 ;86100.96 
1.32 U ...... 15.32 17 .871 20 .42 25 .53 38.29 51.06 63.82 76.59 91.901102.12 
1.33 16 ...... 15.49 18.071 20 .66 25 .82 38.73 51.64 64.55 77.46f 92.951103.28 
1.34 % .. . ... 15.67 18 .281 20 .89 26 . 11 39.17 52 .22 65 .28 78 ;33 94.001104.45 
1.35 ~ ...... 15.84 18.481 21.12 26.40 39.61 52 .81 66.01 79.21 95.05105.62 
I' 1 I 1 1 
1.36 16~ ...... 16.02 18.691 21.36/ 26 . 70 40 .05 53.40 66 .74 80.09 96.11106.79 
1. 37 0 . . . . .. 16.20 18.901 21. 59 26.99 40.49 53.99 67.48 80 .98\ 97.18107.97 
1.38 -fi- ...... 16.37 19 .101 21. 831 27.29 40.93 54.58 68.22 81.87 98 .25109.16 
1.39 1/8 ...... 16 .55 19.311 22. 07 27 .59 41.38 55.17 68.97 82.761 99.31110.35 
1.40 ~ ...... 16.73 19.521 22 .31 27.88 41.83 55 .77 69.71 83.65/100.38111.54 
I 1 I I I I 1 
1.41 16U ...... 16 .911 19.731 22 . 551 28.18 42.28 56.37 70.46 84 .55101.461112.74 
1.42 17 ...... 17.09 19.94 22 .79 28.48 42 .73 56.97 71.21 85.45102.54113.94 
1.43 % ...... 17.27 20.15 23 .03 28.79 43 . 18 57.57 71.96 86 .36103.63115.14 
1.44 ~ ...... 17.45 20.361 23.27 29.09 43.63 58 . 18 72.72 87 .26104 .72116.35 
1.45 ~ . . .... 17.63 20.571 23.51 29 .39 44.09 58 .78 73.48 88.17105.81117.57 
I I I ' I I \ 1.46 17% ...... 17.82 20.79/ 23.76 29.70 44 .54 59.39 74.24 89 .09106 .91118 .78 
1.47 ~ ...... 18.00 21.00 24.00 30 .00 45.00 60 .00 75.00 90 .01j108 .01 \120.01 
1.48 Y<i .. .... 18.19 21. 221 24.25 30 .31 45.46 60.62 75.77 90 .93 109.11121. 23 
1.49 U 18.37 21.431 24.49 30.62 45.92 61.23 76.54 91.85110.22[122.46 
1.50 18 · ...... 18 . 55 21.651 24.74 30 .92 46.39 61.85 77 .31 92.77111.331123.70 
DISCHARGE OVER CIPPOLETTI'S TRAPEZOIDAL WEIR-
Cont'd. 
For Various Lengths and Depths. Formula: Q=3.32/ S LH~ 
Head " H " OD 
Crest 
Measured to 
Still Water 
Discharge in Cubic Feet per Second 
Length of Weir Crest in Feet 
f~~t I ;n:~.. 30 I 4 I 5 1 70 I 10 1 120 I 15 I 18 ) 20 
1 
1 1 1 I 1.51 18% 21.861 24.99 31.23 46 .85 62.47 78 .09 93.70)12.44124.94 
1.52 74 22.0825.2431.5547.3263.0978 .8694.64113.56126 .18 
1.53 ~ 22.3°1 25.49 31.86 47.79 63 .71 79 .64 95.57114.69127.43 
1.54 Yz j 22.52 25 .74 32.17 48.26 64.34 80.43 96.51115.81128.68 
1.55 ~ 22.74 25.99 32.48 48 .73 64.97 81.21 97.45116 .94.129.94 
\ 
1 ' 1.56 18:J4 22.96'1 26.24 32.80 49.20. 65 .60 82.00 98.4°1118 .08131.19 
1.57 1 ~ 23.181 26.49 33.11 49.67 66 .23 82.79 99.34119.21132.46 
1. 58 1 19 23.401 26 .75 33.43 50.15 66 .86 83.58100.291120.35133.73 
1.59 % 23.621 27 .00 33.75 50.62 67.50 84.37101.25-1121.50135.00 
1.60 1 74 23.851 27 .251 34.07 51.10 68.14 85.17102.20.122.65136.27 
1 I' 1 1.61 1 19~ 24.071 27 .51 34.39 51.58 68.78 85.971103.16123 .80137.55 
1. 62 1 Yz 24.30.1 27.77 34.71 52.061 69.42 86.77 104 . 13 124.95 138 .84 
1.63 -h 24.52/ 28.02 35 .03 52 . 551 70'.06 87.58105.09126.11140.12 
1.64 ~ 24.75 28 .28 35.35 53 .03 70.71 88.38106.06127 .27141.42 
1.65 1 :J4 24 .971 28.54 3,5 .68 53.521 71.36 89 . 19107.03128.441142 .71 
1 1 1 
1.66 19~ 25.20.1 28.80 36.00 54.00 72 .00 90.01108.01129.61144.01 
1.67 20 25 .431 29.06 36.33 54.49 72.66 90.82108.98130 . 78145.31 
1.68 % 25 .661 29.32 36 .66 54.98 73.31 91.6410.9.97"\131.96146.62 
1.69 74 25 .89\ 29.59 36 .98 55.47 73.97 92.46110.95133.14147.93 
1.70 :J4 26.12 29.85 37.31 55.97 74 .62 93 .28111.931134.321149.25 
1.71 120Yz 26.35
1 
30..11 37 .64 56.461 75.28 94 . 10 112.92135.51150. 57 
1.72 ~ 26.58 30.38 37.97 56.961 75.94 94.93113.921136.70151.89 
1.73 1 :J4 26.81 30. .64 38.30 57.46 76 .6195.76114.91 1137 .89153 .21 
1.74 ~ 27.05 30 .91 38 .64 57.95 77 .27 96.59115 .91 1139.09154.54 
1.75 / 21 27.281 31.18 38.97 58.45 77.94 97.42116 .911140.291155 .88 
1.76 121 % 27.51 11 3i.44 39.30. 58 .96 78 .61 98.26117 .911141 .50j157.22 
1.77 74 27.7531.7139.6459.4679 .2899.10118.92142 .70.158 .56 
1.78 ~ 27.9&\ 31.981 39 .98 59.96 79.95 99.94119.93 r143.91159.90 
1. 79 Yz 28.22 32.25 40 .31 60.47 80.631100.78120.941145 .131161.25 
1.80 ~ 28.461 32 . 52 40 .651 60.98 81.30101.63121.96146.3,5162.61 
1 1 1 1 1 1 
1.81 21 :J4 ...... \' 32.791 40 .991 61.491 81.98/10.2.48122.971147.571163 .96 
1.82 ~ ..... . 33.06 41.33 62 .00 82.66103.33123.991148.79165 .32 
1.83 22 .... "' 1 33.341 41.67 62 . 51 83,.34104.18125.0.21150. .02166.69 
1.84 % ...... 33.61 \ 42.011 63.02/ 84 .03 1()5.o.4126.o.41151.25 168 .06 
1.85 1 74 ...... 33.89 42.36 63.54 84.71105.89127 .07152.49169.43 
1 1 1 1 I' 
1. 86 \ 22~1 ..... ' 1 34 . 161 42.70. 64.051 85.40106.75 128.10153.72 170.80 
1.87 Yz ...... 34.441 43 .0.5 64.57\ 86.09107.61 /129 .14154.97172.18 
1.88 1 -h .... . . 34.71 43.39 65.09 86 .7810.8.48130 .18156.21173.57 
1.89 1 ~ ; ..... \ 34.99/ 43 .74 65.61 1 87.48109 .351131.221157.46174.95 
1.90 1 :J4 .... .. 35.27 44.0.9 66 . 131 88. 171110.22132 .261158 .71176 .34 
1 1 1 1 1 1 1 1 1 1.91 1 22~ . . ... ' 1 35.551 44.431 66.651 88.87111.09133.30159.96177 .74 
1.92 123 ...... 35 .8344.7867.1889.57111.96134 .351161.22179 . 14 
1.93 / % .... .. 36 . 11 45.131 67.70 90.27112 .84135.401162 .48180.54 
1.94 74 .... . : 1 36.39 45.49 68.231 90.97113.71136.461163.75181.94 
1.95 1 ~ . : .... I 36.67 45.84 68.761 91.68/114.59137.511165.02183.35 
1 1 1 1 1. 96 1 23 Yz . . . ... \ 36 .951 46.19 69.291.92 .381115.48138 .57 166.29 184.76 
1.97 1 ~ ...... 37.241 46 .541 69 .821 93 .09116.36139.631167 .56186.18 
1.98 1 :J4 . ..... 1 37.521 46.901 70.351 93.80117.251140.70168 .841187 .60 
1. 99 1 ~ ...... 37.801 47.26 70.88\ 94 . 511118.141141.77170.121189.02 
2 .00 24 . ..... 38 .091 47.61 71.42 95 .22119.03142.841171.401190.45 
DISCHARGE OVER CIPPOLETTI'S TRAPEZOIDAL WEIR-Cont'd. 
For Various Lengths and Depths. Formula: Q=3.32/ a LH'l 
Head "H" on I 
Crest 
Measured in 
Still Weter 
Discharge in Cubic Feet per Second 
Length of Weir Crest in Feet 
1 
1 1 1 1 1 f!~t ln~~es 4 5 / 70 " 10 I 1.20 I 15 18 20 
~ 24%~\-- 3-8-.3-8c'-\ - 4-7-.9-7/1 '71. 951. 95.94\ 119 .92 143 .91! I72.69t 191.88 
2.02 ~ I 38 .661 48 .33 72.49 96.661 120.82 144.981 173.98/ 193.31 
2.03 ~ I 38.95/ 48 .691 73.03/ 97 .37 121.72 146 .061 175 .271 195.75 . 
2.04 0 / 39.24 49.051 73.57 98.09 122.62 147.14\ 176.571 196.19 
2.05 % 39.531 49.41 1 74 .11 98.821 123 .52 148 .23 177.871 197.63 
2.06 24~ 39 .82\ 49.77 74.66 99.54 
100.27 
100.99 
101.72 
102.45 
124.43 149.31 179.17 
125.33 150.40 180.48 
126.24 151. 49 181. 79 
127.15152 .58183 . 10 
128.07 153 .681 184.42 
199.08 
200.53 '. 
201.99 
203.45 
204.91 
2.07 ~ 40.11 1 50.13 75.20 
2.08 25 40.401 50 .50 75.75 
2.09 % 40.691 50.86 76.29 
2.10 ~ I 40 .981 51.231 76 .84 
I 
103.19\ 128 .98 
103.92 129.90 
104.661 130.82 
105 .401 131.74 
106.13 132.67 
2.11 25~1 ....... 1 
2.12 .~ ... . . .. 
2.13 -h ...... . 
2.14 % ...... . 
2.15 ~ ....... 1 
2.16 25~ ....... ~ 
'2.17 26 ... .. .. I 
2.18 % ... · .... 1 
2 .19 ~ ...... . 
2 .20 ~ I ..... .. 
2 .21 
2 .22 
2.23 
2.24 
2.25 
2 .26 
2.27 . 
2.28 
2.29 
2.30 
2.31 
2.32 
2 .33 
2.34 
2 .35 
2.36 
2.37 
I 1 
2601 ...... ·1 
%1 ....... / ~ .... . .. / 
~ ... .. .. 
27 I ...... ·1 
I I 
27% .... "' 1 ~ ... . .. . 
.~ ...... . 
0 ....... \ 
% . .... .. 
I. 
27~ ..... . 
~ .... .. 
28 
'% .. ... . 
~ ...... 
I 28~ 1 ...... 
/ .~ .. . . . . 
51.59 
51.96 
52.33 
52.70 
53.07 
I 
53.44/ 
53.81 
54. 181 54.56 
54.93 
I 
55.30 
55.68 
56.06 
56.43 
56.81 
I 
57.19 
57 . 57 
57.96 
58 .33 
58 .72 
I 
59.10 
59.48 
59.87 
60.26 
60 .64 
I 
61.03 
61.42 
2.38 1\ . ... . . I 61.81 2.39 % . .. . . . 62.20 
2 .40 ~ .. .... 62.59 
I I 
2.41 28~ .. .. . ... , . .... 
2.42 29 •• •• • 0 • ... . .. . 
2.43 % .... .. . .. .. .. . 
2.44 ~ ...... . . . . .. . . 
2.45 ~ . . . ... . .. . ... . 
1 
2.46 290 . ...... I· ...... 
2.47 % . . ..... . .... . . 
2.48 ~ ....... . .. .. .. 
2.49 ~ ... . ... .... . . . 
2.50 30 ..... . . 0 ••• • •• 
77.39 
77.94 
78.49 
79.05 
79.60 
1 
154 .781 185.741 206.37 
155.88 187 .06 207.84 
156.99 188.38 209.31 
158 .09 '189 .71 210.79 
159.20 19(04 212.27 . 
80.16 106.88 133.60 160.31 192.38 213.75 
80.71 107.62 134.52 161.43 193 .71 215.24 
81. 27 108.36 135.45 162.55 195.06 216.73 
81. 83 109.11 136 .39 163.67 196.401 218.22 
82.39 109.86 137.32 164 .79/ 197.75 219.72 
82 .961 110.611 138.26/ 165.911 199.101 221.22 ' 
83.52 111. 361 139.20 167.041 200.451 222.72 
84.09 112.11 140.14 168.17 201.801 224.23 
84.65112.87141.09 169 .30 203.16 225 .74 
85.22 113.63 142.03 170.44 204.53 227.25 
85 . 791 114. 38 
86.36 115.14 
86 .93 115.91 
87.501 116.67 
88.08 117.43 
I 
88.65 118.20 
89.23 118.97 
89 .80 119.74 
90 . 38 120. 51 
90 .96 121 .28 
I 1 
142.98 171,.58 
143.93\ 172.72 
144.88 173 .86 
145.84 175.00 
146. 79 176 . 15 
147 . 75 177. 30 
148.71 178.45 
149 .67179 .61 
150.64 180.77 
151.60 181.93 
205.89 228.77 
207 . 26] 230.29 
208. 63 231. 81 
210.00 233.34 
211. 38 - 234.87 
212.76 236.40 
214.14 237.94 
215 .53 239.48 
216.92 241. 02 
218.31 242.57 
91.541 122.061 152.57 183.091 219 .71 244.12 
92.13 122.84 153.54 184.25 221.10 245.67 
92.71 123 .61 154.52 185.42 222.50 247.23 
93.30 124 .39 155.49 186.59 223.911 248.79 
93 .88 125.17 156.47 187 .76 225. 31 250. 35 
I I 1 
94.47 125.96 157.45 188.94 226.72 251.92 
95.06 126.74 158.43 190 . 11 228 . 14 253.49 
95 .65 127 . 53 159.41 191.29 229.55 255 .06 
96 .24 128.32 160.40 . 192.48 230 .97 256.63 
96 .83 129 . 11 161 .38/ 193.66 232.39 258.21 
97 .42 129 .90 162.37 194.85 233.82 259.80 
98 .02 130.69 163 .36 196.04 235.24 261.38 
98.61 131 .49 164.36 197.23 236.67 262.97 
99.21 132.28 165.35 198.42 238.111264.56 99 .81 133.08 166.35 199.621 239.54 266 .16 
DISCHARGE OVER CIPPOLETTI'S TRAPEZOIDAL WEIR-Cont'd. 
Fori Various Length;; and Depths. Formula: Q=3.32/ S LH~ 
Head " H ' on Discharge in Cubic Feet per Second Crest 
Measured to Length of Weir Crest in Feet Still Water 
I · I I In I In 7~ I 10 12~ 15 18 ~ 20 teet inches I 
--1--1 I · 1 j 2.51 I 30311 100.41 I 133.88 167 .35 I 200.82 240.98 267.76 2.52 II ~ 101. 01 1 134.68 168.35 1 202.02 242.42 269.36 ' 2.53 .n 101.61 135.48 169.35 I 203.22 243.87 270.96 
2.54 I 0 102.21 136.29 170.36 1 204.43 245.31 272.57 
2.55 
I 
% 102.82 137.09 171.36 I 205.64 246.76 274.18 I 
2.56 3Ol41 103.42 137.90 172.37 1 206.85 248.22 I 275 .80 2.57 1 U 104.03 138.71 173 .38 1 208.06 249.67 1 277 .41 
2.58 I 31 104.64 139.52 174.40 I 209.28 251.13 1 279.04 2.59 311 105 .25 140.33 '175.41 1 '210.49 252.59 1 280.66 
2.60 
I 
~ 105.86 141.14 176.43 I 211. 71 254.06 I 
282.29 
I 
2.61 31rs 106.47 141 .96 177.45 I 
212.94 255.53 1 283.92 2.62 1 .~ .107.08 142.77 178.47 214.16 256.99 285 .55 
2.63 Ill" 107.69 143.59 179.49 I 215.39 258.47 I 287.19 
2.64 % 108 .31 144.41 180.52 1 216.62 259.94 I 
288.83 
2.65 ~ 108.93 145.23 181.54 I 217,85 261.42 290.47 
1 1 
2.66 31U 109.54 146.06 182.57 ,I 219.09 262.90 292.11 
2.67 32 110.16 146.88 183.60 I 220 .32 264.39 293 .76 
2.68 311 110.78 147.71 184.63 ' 1 221.56 265.97 295.41 
2.69 ~I 111.40 148.53 185.67 I 222.80 267.36 297.07 2.70 rs 112.02 149.36 186 .70 
I 
224.05 268 .86 298.73 
2 .71 32~1 112.65 150.19 187.74 225.29 270.35 300.39 
2 .72 %1 113 .27 151.03 188.78 
I 
226 .54 271. 85 303.05 
2.73 l41 
113.90 151.86 189.83 227.79 273.35 · 303.72 
2.74 U 114.52 152.70 190.87 229.04- 27.4 .85 305.39 
2.75 33 115 .15 153.53 191.92 
I 
230.30 276.36 307.06 
I 
2.76 33711 I 115.78 154.37 192.96 231. 56 277 .87 308.74 2.77 ~ 116.41 155 .21 194.01 . 1 232.82 279.38 310.42 
2.78 rs 117.04 156.05 195.06 I 234 .08 280 .89 312.10 
2.79 ~I 117.67 156.89 196 . 12 1 235 .34 282.41 313.79 
2.80 / . %1 118.30 157.74 197 . 17 1 236.61 283 .93 315.48 I I 
2.81 33~ 118 .94 158.58 198.23 
I 
237.88 285 .45 j 317.17 2.82 U 119.57 159.43 199.29 239.15 286 .98 318 .86 2 .83 34 120.21 160 .28 200.35 240.42 288 .50 320.56 
2.84 31 120.85 161.13 201.41 I 241.70 290.03 322.26 
2.85 ~I 121.49 161.98 202 .48 I 242.97 . 291. 57 323.96 
2.86 34rs 122.13 162.84 203.54 
I 
244.25 293.10 325.67 
2.87 ~ 122 .77 163.69 204.61 245.54 294.64 327 .38 
2.88 -h 123.41 164.55 205 ·.68 246.82 296.18 329.09 
2.89 % 124 .05 165.40 206.76 
I 
248 . 11 297.73 330.81 
2.90 ~ 124.70 166.26 207.83 249.40 299.27 332 .53 
1 
2.91 34U 125.34 167.12 208.91 250 .69 300.82 334.25 
2.92 35 125.99 167.99 209 .98 251. 98 302 .38 335.97 
2.93 78 126.64 168 .85 211.06 253.28 303 .93 337.70 
2.94 ~ 127.29 169.72 212.14 254.57 305.49 339.43 
2.95 rs l 127 .94 170.58 213 .23 255.87 307.05 341 . 16 
2.96 35~ 128 .59 171.45 214 .31 257.18 308.61 342 .. 90 
2.97 % 129.24 172 .32 215.40 258.48 310.18 344.64 
2.98 ~ 129.89 173.19 216 .49 259.79 311. 74 346 .38 
2 .99 U 130.55 174 .06 217.58 261 .09 313 .31 348.13 
3.00 36 131.20 174.94 218 .67 262.41 314.89 349.87 
